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§ 10. Spatial Axis Effect on Bootstrap Current in 
LHD 
Ichiguchi,K. Nakajima,N., Okamoto,M. 
The LHD device is designed so that the cur-
rents in the two helical coils can be controlled 
independently. By unbalancing the helical coil 
currents, spatial axis configurations is gener-
ated. Thus, we studied the effects of the spa-
tial axis on the bootstrap current in LHD. We 
obtained the 3D equilibrium with the consis-
tent bootstrap current by iterating the equi-
librium calculation with the VMEC code and 
the bootstrap current calculation based on the 
neoclassical theory. In the estimation of the 
bootstrap current, we assumed that the plasma 
is composed of only protons and electrons, 
Ti = Te = To(1- s), ni = ne =. no(1- s), and 
the radial electric field is neglected. We use 
To= 1keV, n0 = 0.5 x 1020m-3 and B = 2T, 
which lead to {30 = 1.0%. Figure 1 shows the 
obtained bootstrap currents versus the ratio of 
the helical coil currents. The bootstrap cur-
rent flows in the direction increasing the rota-
tional transform in the planer axis case. As the 
ratio decreases, the bootstrap current gradu-
ally decreases and the equilibrium becomes al-
most currentless when II/ I 2 = 40%. When we 
decrease the ratio further, the bootstrap cur-
rent flows the opposite direction. In this se-
quence, the collisionality of the plasma is in 
the 1/ v regime. Figure 2 shows the profiles 
of the geometrical factor in the expression of 
the bootstrap current. The geometrical factor 
the reflects the contribution of the geometry 
of the equilibrium, and therefore, Fig.2 shows 
that the spatial axis affects the bootstrap cur-
rent through the change in the geometry. The 
bootstrap current changes the rotational trans-
form. Since the Shafranov shift is proportional 
to t 02 , the bootstrap current decreasing the 
rotational transform enhances the Shafranov 
shift and the magnetic well. This change of the 
equilibrium quantities strongly affects the sta-
bility against the interchange mode. As shown 
148 
in Fig.3, there is Mercier unstable region in 
the planer axis case because the bootstrap cur-
rent increases the rotational transform. On the 
other hand, when II/ I 2 is less than 40%, the 
Mercier mode is stabilized by the bootstrap 
current decreasing the rotational transform. 
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Fig.1 Bootstrap current versus II/ I 2 . 
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Fig.2 Profiles of geometrical factor in 1/v 
regime. 
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Fig.3 Mercier criterion. 
